Antibodies to the p70/p80 (Ku) antigens in systemic lupus erythematosus.
The Ku (p70/p80) autoantigen, a heterodimer consisting of 70 kDa (p70) and 80 kDa (p80) protein subunits, is one of a group of DNA-associated autoantigens identified as targets of autoantibodies produced by patients with SLE and related disorders. Many of these DNA-protein antigens are involved in organizing the genome into transcriptionally active (euchromatin) and inactive (heterochromatin) domains. The bulk of available evidence indicates that the Ku antigen is also involved in organizing the genome, although its precise role remains unclear. Molecular cloning of the protein subunits of Ku has revealed that the structure of p70 resembles that of certain transcriptional activator proteins, and there is some evidence in vitro that Ku may increase transcriptional activity from at least two promoters. Moreover, examination of the distribution of Ku in the polytene chromosomes of insects suggests an association with transcriptionally active chromatin. The DNA-binding domain of Ku has been localized to the C-terminus of p70, whereas p80 does not appear to bind DNA, and may be involved in interactions with other proteins. Epitope mapping and mutagenesis experiments have shown that the immunodominant epitope of p70 lies within the DNA-binding domain. Surprisingly, this autoepitope is not conserved between humans and mice, raising the possibility that the interaction of Ku with DNA might exhibit species specific functional differences. At least seven additional autoepitopes have been identified on the Ku particle, located on p70, p80, or both subunits. Autoantibodies to p70, p80, and DNA are produced tandemly by patients with SLE, providing evidence for an antigen-driven immune response targeting the entire Ku particle. The multiple specificities of anti-Ku autoantibodies and the tandem production of antibodies to the various constituents of the Ku particle are consistent with a role of either "molecular mimicry" or "intermolecular help" in the generation of autoimmunity to this antigen.